" | AD-A260 363
h | TEH . NAVAIR 50-1C-561
'V_ | .U NAVY REGlONAL CL|MAT/C

STUDY OF THE PERSIAN GULF AND
THE NORTHERN ARABIAN SEA

‘ ELECTE
b JANZ 6 1993
;'ﬁt ‘.A

¥ \ ’
f
' -':'R'.'{ ‘
' A
! Z
I i
t
{
{ Arabian
g Sea .
i
i l 1
PREPARED BY |
. NAVAL OCEANOGRMPHY COMMAND DETACHMENT i
ASH!:V!LLE NC x
PRODUCED BY - '
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION '
" NATIONAL CLIMATIC DATA CENTER , '
ASHEVILLE, ‘QC IR : _‘
N ?em”~- i\‘ o i :A . “: 93 dﬁGGé »
_ BREPARED UNDER AUTHORITY OF i '} lﬂ] T ,;
-QS}MMAMDER NAVAL OCEANOGRAPHY COA iMAND - /,Q 3 jr)/ :_
.., STENNIS SPACE CENTER, S 39329-5900 .
S F05 <% r’ ¥ BTt i :
; . AR DOTUAINT HAS KIDN AMPOCVTD SO

PR EROAT AN S F DUTRRITION 8

— e

&
.

Y
s
Pos, S N,

N




’

Form Approved

REPORT DOCUMENTATION PAGE OMB No 0704.0188

Pubii¢ reporting burgen 101 they COIECTION O INTOIM_ 110N 14 eslimated 1O Sverage | ROUs per 18sDOMe, INCGUAING the Lime tO7 FAVIeWING INSTTUCTIONY S2AICAING S11STING GATA SOUFC™S
gathenng snd mantaiming the 0418 needed. and COMDIPLING And reviewing the COllECLION 0 1AL0rMALION  Send cOMMents 16qarding this DurGen estimate Of any othsr as0ect Of thiy
colitction of INTOrMAtION. INClUAING JUGAEITIONS 107 reduCing thiy Durden 10 YWashinglon HeadQuaries Services. Cnreqiorate for ntrrmation Oparations and Feparty 1219 jetierson
Davis Highway, Suite 1204 Arhington. VA 22202-4302. and 10 the Ottice of Management and Budget Paperwork Reduction Prorect {( 704-0188) Washington, 0C 20503

1, AGENCY USE ONLY (Leave blank) |2. REPORY DATE 3. REPORT TYPt AND DATES COVERED

July 1992 Final

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

U. S. Navy Regional Climatic Study of the Persian Gulf
and the Northern Arabian Sea

6. AUTHOR(S)

William A. Brower, Jr., Ronald G, Baldwin, and
Phala L. Franks

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PLRFORMING ORGANIZATION

National Climatic Data Center REPORT NUMBLR
Global Analysis Branch
Federal Building

Asheville, NC 28801-2696 E/CC22

9. SPONSORING /i MONITORING AGINCY NAME(S) AND ADDRESSIES) 10. SPONSORINC  MONITORING
AGENCY REPORT NUMBER
Commander, Naveél Oceanography Command
: - NAVAIR 50-1C-%61
Stennis Cpace Center, MS 29529- ; o o y
pace Lenter, 95295006 S/N (850-LP-016-4000

11, SUPPLEMENTARY NOTES

12a. (MSTRIBUTION " AVAILARILITY STATEMENT 12b. DISTRIBUTION COLE

Fublic Reiease/Otsir ibution Unlimited

13. ABSTRALT (Ma.umem 200 words)

This climatic study of The Persiaa wulf and The Korthern Arabian Sea consists
ot monthly isopleth charts and/or tablaes of (1) clouds, (2) precipitation,
{(3) visibility, (4} riid 2nd low range ceiling and visibilities, (5) wind-
visibility-cloudiness, (6) mean scalar wind speed, (7) wind speed less than
11 xnots anG greater or equal to 34 knots, (8) wind speed 11-21 knots and
¢2-33 knats, {9) surface wind roses, {10) air and sea surface temperature,
(11) wave height, {i2) surface currents and ‘13) station climate summaries.

14, SUBJECT TERAMS 1% NUMEEY OF PAGLS
272

‘8. PRICE CODIL

1. SECURITY CLASSIFICATION |18, SECURITY CLASSIFICATION | 19. SECURITY CLASSIFICATION | 20 UMITATION OF ABSTRACT
OF SEPORT Of THIS PAGE OF ABSTRACT
Unclassified ! Unclassified Unclassifred UL

S 2eal il YR 3500 A Lo o QY Thp. S0




NAVAIR £0-1C-561

1J.S. NAVY REGIONAL CLIMATIC
STUDY OF THE PERSIAN GULF AND
THE NORTHERN ARABIAN SEA

| JULY, 1992

Bembay. India

!
Arabian

Sea l b
‘i 1
! i ]
PREPARED BY S ?"lff—T_
NAVAL OCEANOGRAPHY COMMAND DETACHMENT S
ASHEVILLE, NC o a0 e S
PRODUCED BY .
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION - ——
NATIONAL CLIMATIC DATA CENTER D omee T
ASHEVILLE, NC I
PREPARED UNDER AUTHORITY OF o ‘
COMMANDER, NAVAL OCEANOGRAPHY COMMAND A
STENNIS SPACE CENTER, MS 39529-5000 I
DRC " TAT T LITPCTED S

l tHE DOCLASENT 1S DA AMSOVED IOS‘!
PLBLIC BIEASE AND SAIT OBTERMUTION & 1
[ wanstee i

0857LP0LLY00U

O L

RAVAIR £0-1C-S81




TABLE OF CONTENTS

Introduction ...ttt i iv

References oovvnn ittt e xvii

ElementIndex ... oot iiiieieriinnenns 1

Monthly Elements ........oveevieennnnne. s 2-241

Station Climatic Summaries ..........oviiiiieriiieininn.. 242 - 254
FIGURES

Figure 1. Station location and geographical coverage map ....v

Figurc 2. Bathymetrymap .........coviiiiiriiiiennnnns viii

Figure 3. Topographymap .......oovvviiiiiiiiiiniinnnn ix

Figure 4. Sca-level pressuremaps ......ovveiiiiienieenaes X

Figure 5. Surface currentsmaps .......oovviiiiiiiiinnane, xiii

Figure 6. Tidal currents maps - Persian Gulf ............... XV
TABLES

Table 1. Climatic Summary Stations ........ccoviveneannn. vi

* Best Available Copy



U.S. NAVY REGIONAL CLIMATIC STUDY OF THE
PERSIAN GULF AND THE NORTHERN ARABIAN SEA

The U,S. Navy Regijonal Climatic Study of The Persian Gulf and The
Northern Arabjan Sea was prepared for the Commander, Naval Oceanography
Command (CNOC) by the Officer in Charge, Naval Oceanography Command
Detachment, Asheville, North Carolina. The work was performed in Asheville
at the National Oceanic and Atmospheric Administration's (NOAA) National
Climatic Data Center (NCDC). The surface marine ard coastal station
statistics presented in this study were made possible through programs
designed at the NCDC and funded primarily by CNOC in support of the U.S.
Navy's continuing marine climatology requirements.

Special acknowledgement is given to the following meteorologists of the
NCDC's Global Climate Laboratory (GCL): William A, Brower, Jr., for serving
as project leader and climatic analyst; Phala L. Franks, for performing th:
computer processing and editing of marine data; M. Lawrence Nicodemus and
william 0. Brown, for production of the Station Climatic Summaries; and
Michael J. cChangery, for performing an editorial evaluation of the text,
isopleth analyses, and ¢raphics products. Specific acknowledgment is also
made to the GCL's Ronald G. Baldwin, computer programmer/analyst, for
production of the computer-generated graphic presentaticns; and to
meteorological technicians Charles W. Thomason for editing the isopleth
analyses, and Michael G. Burgin and Scott J. Miller of GCL, and David A.
McKittrick of General Electric Contract Services, for their drafting skills
in preparation of this publication for printing.

Geographical Coverage

This climatic study covers the Persian Gulf and the Northern Arabian Sea
located within 14° and 31° north latitudes and 47°and 75° east longitudes.
Figure } shows the marine area and 13 coastal stations for which climatic
statistics are presented. This study area is the first of three areas to be
published based on a single analysis effort of a much larger marine area
which includes the Red Sea, Gulf of Aden, Persian Gulf, Gulf of Oman, Arabian
Sea, and Western Indian Ocean waters north of Madagascar. The total marine
analysis area is bounded by 10° south and 35°* north latitudes and 25° and 75°
east longitudes (excluding 10S-10N, 65-75E). An analysis was performed on
the entire marine area to permit continuity between the three study areas.

Surface marine statistics are presented on monthly charts in the form of
isopleths, tables, and roses. Statistics include the monthly neans or
percent freguency of occurrence of threshold values for wind, visibility,
clouds, precipitation, air ond sea surface temperatures, ocean waves, and
surface currents. The nmarine statistics for the total analysis area, except
for ocean currents, are based on approximately 3.8 aillion Dlourly
observations taken from the MNCDC's Tape Data Family ({(TDF) 1129. These
observations were collected by ships of various registry frequenting the
zavine area over the period 1854-1990.

Many of the ships' observations are presently transmitted aver the
Global Telecorcunications Systen, captured and archived. Qther observations
are digitized froa ship log foras by varicus participating members of the
World Meteorological Organization, and exchanged under international
agreezent azong the varicus maritime nations of the world. Although data for
this study date froa 1854, nost of the observatjons have been collected in
the past 40 years, which is significant because recent observations contain
tore elements than pre-194¢9 reports. The density of obs.rvatiens within the
analysis area is greatest along major shipping routes alceng the near-coastal
wvaters of the Arabian Peninsula, and the Indian CGcean route between the Gulf
of Aden and southarn tip or India.

The TOF-1129 data vere subjected to thorcugh copputer >nd visual quality
control to eliminate duplicate observations and exclude questionable elezents
detected during internal consistency and extreme value checks. The edited
data were coaputer sumrarized and plotted by one-degree gquadrangles and
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Figure 1. Station location and geographical coverage
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subjectively analyzed by meteorologists to produce isopleth maps. Subjective
adjustments were made to the analyses when data biases or insufficient
observations were evident. Consistency checks were also made in the sets of
monthly patterns for each element and among elements, as well as comparative
chacks with other marine atlases and publications.

Computer graphics tables of visibility and wave heights, and roses of
winds and ocean currents are also presented by one-degree quadrangles on
monthly charts. The legends on the charts contain detailed instructions on
how to read the graphics. The graphics represent the objective compilation
of available data. These data were not adjusted for suspected biases (low
observation count, heavy weighting of observations taken during relatively
short time intervals, biases in coding of observations from various source
decks, etc.); hence, differences may be found when comparing the graphical
data with the isopleth analyses. The total number of observations for a
given quadrangle should always be considered when interpreting the data
because there may not be a sufficient number for the calculation of
climatically representative statistics.

Station Climatic Summaries (SCS) are presented in tables for the 13
coastal stations shown in Fiqure 1 and Table 1. Hourly (telecommunications)
data for the years 1973-90 were processed for each of the stations. The SCS
tables for these 13 stations were taken from the April 1992 version of the
International Statjon Meteorological Climate Summary (ISMCS) file containing
900 stations. The ISMCS file, which is presently being updated and is to
contain about 1,400 stations, is a joint production by the Naval Oceanography
command Cetachment (NOCD), the United States Air Force Environmental
Technical Applicavions Center (ETAC), and the National Climatic Data Center
(NCDC) located at the Federal Climate Complex in Asheville, NC. The
summaries for the 13 stations are based on data from the edited digital files
of the ETAC.

TABLE 1. Climatic Summary Stations

MO NO, STATION NAHE LATITUDE.  LONGITYDE
40582 Kuwait Intl AP, Kuwait 29-13N 4 7-59E
40858 Bushire, Iran 28-59N S0-50F
40875 Bandar Abbas, Iran 27-13N S6~22E
41150 Bahrain Intl AP, Bahrain 26-16N 50-39E
41170 Doha, Qatar 25=-15N $S1~34E
41194 Dubayy, United Arab Enirates 25-15N 55-20E
31217 Abu Zaby, United Arab Emiratas 24-26¥ 54-19E
41240 Al Khasab, Oman 26-11N 56-14E
41256 Muscat, Oman 21-315K %8=17E
41288 Masira {Oman AFB), Oman 20-340N . J-54E
$1316 Salalah, Oman 17-02N 5&-05E
41780 Karachi, Pakistan 24-94N 6 7-08E
43003 Sombay, India 19-07: 72-51E

A woid of caution. The intent of this atlas presentation is to gather
and present existing data on climatological conditions within the naring and
near coastal areas of the Persian Gulf and North Arabian Sea. The data are
presentad without ditcussion and interpretaticn. Given the inforzmation
presented in tha introductory text, legend descriptions on all charts, and
numbers of observations displayed with the graphics presentations, the user
should be able to assess the degree of statistical confidence in the
presented climatology for a given ronth and location. The climatoclogical
statistics for the 1) coastal statjons are presented to afford a3 better
climatological picture of the coastal area. Differences, however, xmay be
found when co®paring the station tabular data with the marine statistics.

The waters in this marine clizmatic study c¢f the Persian Gulf and the
No.“thern Arabian Sea within i4°-31°*KR and ¢47*-75°E touch the shores of 11}
countries: Yemen, Onan, United Arab Emirates, Qatar, Saudi Arabia, Bahrain,




Kuwait, Iraq, Iran, Pakistan, and India. (All but India are within the
Moslem world.) The influence of these waters upon the adjacent lands is
restricted by the prevailing pressure patterns and the mountainous topography
of the surrounding lands so that aridity and continentality characterize most
of the study area.

The Persian Gulf-Gulf of Oman waters are a northwestern extension of the
Arabian Sea. The Persian Gulf itself forms a great 530 nautical mile (nm)
concave curve running southeasterly from the mouth of Iraq's Euphrates River
Delta to the Strait of Hormuz, and averages about 130-150nm wide and 65-200
feet deep. The Persian Gulf, on entering the Strait at Dubayy, quickly
narrows to less than 30nm and deepens to a maximum depth of 300 feet. Here,
the Gulf of Oman begins and extends southeastward beyond the Strait some
280nm as it rapidly increases in width to 200nm with depths greater than
6,000 feet before joining the Arabian Sea. The generally accepted boundary
between the Gulf of Oman and the Arabian Sea is an imaginary line drawn from
the Iran-Pakistan border to the eastern most point of Oman at Ras al Hadd.
Figure 2 provides some general bathymetry information.

Narrow coastal plains bordering the marine study area are surrounded by
vast deserts and wastelands to the west and south and by Iran's Zagros
Mountains to the north. Salt marshes at the northwestern end of the Persian
Gulf extend from Kuwait tc the Iranidan coast near 30°N, 50°FE, and inland from
15 to 70nm. Desert lies beyond the salt marshes. The southern shore is
nearly flat from Irag southeastward to the Oman Peninsula. Terrain in Saudi
Arabia inland of the shoreline is a mixture of sand dunes, wadis (dry
washes), and low gravel ridges. Sand dune fields are concentrated within
SONM of the coast from Kuwait to Az Zahran near 26°N, S50°E; south of Az
Zahran these fields extend inland from 75 to 200nm. FElevations rise slowly
inland to about 1,700 feet. South of Abu Zaby, and extending southwest to
the mountains of extreme eastern Yemen, is the "Empty Quarter," an area of
sand dunes and ridges with almost no permanent human inhabitants. Sand
ridges mix with the sand dune fields from the Oman Peninsula south and
eastward to within 50 to 75nm of the mountain range along the Gulf of Oman-
Arabian Sea coast. salt flats are common within 15nm of the coast along the
entire southern gulf shore. A range of mountains runs along the coast the
length of Oman from the Strait of Hormuz to 20nm west of Ras al Hadd.
Elevations range from 5,000 to nearly 10,000 fecet along the ridge, with
elevations dropping to less than 1,700 west of this mountainous sp..ae. A
narrow coastal plain backed by hilly, sometines nountainous, terrain runs
along the entire Oman-~Arabian Sea coast. Maximum elevations reach 2,500
{eet.

Terrain on the Iranian, or northern, shore of the Porsian Gulf is in
sharp contrast to the rest of the region. lHumerous nmountain ranges, oriented
pavallel to the Persian Gulf-Gulf of Oman, front a narrov (10 to 40nm)
coastal plain from the Tigris-Euphrates delta southeastuward for 105m: to just
southeast of Bushire. Southeast and east ¢f this point to the Strait of
Hormuz, the nmajor ranges rise almost immediately inland fron the coast. The
highest mountains are inland of the northwestern half of the Gulf, with peaks
ranging from 11,000 to more than 14,000 feet. Southwestvard {ron the Strait
of Hormu: to the Iran-Pakistan border, mountain ranges fora the coast and
rise rapidly, exceeding 5,000 feet within ¢0Onz of the coast and 10,000 feat
wvithin 90na. [Figurxe ) provides soze generai topography 1nformation.

The climate of the marine study area is one of sharp contrasts betveen
marine and continental controls. A&s a result of the seasonal variation in
inconing solar radiation and the differential heating and cooling of Asia to
the north, Africa toe the west, and the Indian Ccean to the south, » vinter te
suxmer reversal in pressure systess and winds creates 3 monscon climate over
Southern Acia and the Arabian Sea. Solar vadijatien and the low heat
capacity of the Asian land mass results 1n the fall formation ard spring
decay of the axtensive coid Siberian High centered near 50°N, 95°E, and the
spring formation and fall decay of the “ara Pakistani Lov centered near JO°N,
65*E. The wmocan sea level pressure charts for January and July :n Figure ¢
illustrate the generai nonscon circulation.
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Figure 4. Sea-level pressure (millibars)




This monsoon climate is characterized by two distinct monsoon seasons
separated by two short (30-4% day) transition periods. The winter northeast
monsoon, present from November through March, is dominated by northeasterly
low-level flow controlled hy the Siberian High and a deep thermal low over
Australia. In April and #ay this northeasterly circulation rapidly breaks
down and, during May to September, is replaced by the Pakistani Low and its
associated secondary lows in 35audi Arabia and Saharan Africa. The
Intertropical Convergence Zone (ITCZ) moves rapialy north into the
intensifying heat lows and the scutherr hemisphere southeasterly trade winds
cross the Egquator, recurve to reinforce the summer southwest monsoon flow
across the Arabian Sea into India. During this time, the Indian Ocean High
moves northwestward and intensities. In October and November, the Pakistani
Low collapses as days become 3horter. Cooling over Siberian Russia
reestablishes the Siberian Yigh, and the ITCZ migrates southward once again.
Low-level northeasterly flow is reestablished over Southern Asia and the
Arabian Sea and the cycle repeats itself.

The continental influence is strengthened by the tropical latitudes of
southern Asia as well as by the height and extent of the massive east to west
continental mountain systems. The peninsyla extensions of Asia into the
latitudes of the subtropical anticyclonic belt are a factor in the intensity
of the summer heating and hence the strength of the southwest mons. .-,
whereas the zonally oriented mountain systems reduce the strength of - -e
northeast monsoon by largely containing the Siberian High in winter. Otler
centinental features favoring the monsoon flaw are the northeast to soutiiwest
orientation and the generally high elevations of the coasts of arabia and
East Africa; these features tend to channel the sumner monscon “oward the
Pakistani Low and the winter noasoon toward the African Equatorial Low.

Within the study area, the Persian Gulf, Sulf of Oman, and western
Arabian Sea eaperience preuominantly convinental airflow resulting 1in
relatively low humiditiss and large temperature contrasts throughout the
year. wecause of the landlocked nature of the Persian Gulfl (and Red fea),
the influx of hot, dry air from the surrounding deserts, and the high
incidence of solar radiation with few ¢louds, these waters cconstitute the
hottest sea surfaces in the world. cContinental influences are also i1aportant
in the northern and eastern Arablan Sea, just off the Asiat:ic mainland, under
the influence of the cool, dry orfshore airIlow of the Ncrthern Hemisphere
winter, During symmer, however, marit:ne influences are dominant in this
area of the Arabian Sea.

The winter northeast aonsoon prevails in the Arabian Spa to slightly
south of the equator. Nover as vigorous as the morsocn of summer, the winter
monsoon 15 strongest and most constant over the ventral and western Arabran
s¢a south of 20°H. The main source Of relatively cooler a1t arrives over the
area from Europe by way of the Mediterranean se¢a and fersian guil. However,
the lowest temperatures accur when cold, continental air flows out ef the
wintertima Siberian Migh through the western pass<es of the Hindu Kush
Maountains (35N, 7I1°'E}. the warning of the polar vontinental aiv as 1t =oves
vwouthward soon transferrss into tropical continental over the penminsuias and
tropical maritime over the Arabjan fea. Weather in this air 1s qgenerally
fine, with ciear skies, low humidities, and miniRd: rainfall. North of 20°*N,
and especialiy :1a the Persian and Czan Culfs, <liear, synny weather i1s less
likely. The wind variability at the head of the Arabian Sed and 1n the Gulf
of Oman and the Persgian Gulf refliects the continental infivence ¢f land and
rea breeres, topographic channeiling, and the moverment of western d2pressions
through the FPersian sulf{ and along the zcuthern lran-Pakistani ceast. The
frequent 2astward passage of weak lows along the rmgunta:nous ceoasls cause
variable winds, increased cloudiness, and seretirer ra:in. squails, dust
stores, or occaslonal thunderstorms nay accompany the deeper depressions or
rapidly roving celd fronts.

The sumxer southwest acnsoen i¢ ruch strongo2r and deeper, and chiefly of
Southern Mesisphere maritize origin rather than Northern fHemigphere
continental origin. This airflicv is one of the rost pers:stont in the world.

3

Since the scouthwest nreorscon has a leng traltectory over water, 1t brings an

atundance of soisture te the certinent. Southwesterly fiow &as a direct
affect on the Arabian Ses coast of Oman, the Gulf of Cmar, the Arabran Sea
ceast of Iran, socuthern Pakistan, and India. It s écconpanied by ©wore

renirkable weather events, :ncluding strong vinds, excepticnal raynfail
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amounts, and, on rare occasions, tropical storms. As this humid, unstable
air stream develops in June, cloud and rainfall amounts increase rapidly.
Where onshore winds encounter mountainous terrain, as along the west coast of
India, the onset of cloud buildup and resultant rainfall has a dramatic
suddenness. As the season progresses, cloud and rainfall frequencies remain
high, but spells of fair weather intervene between monsoon surges. Strong
upwelling along and Jjust off the Oman Arabian coast assists in the
maintenance of the Southwest Monsoon.

Intense extratropical cyclones rarely occur in the Arabian Sea, although
depressions from the eastern Mediterranean, and some originating in the
Sahara and western Arabia, do pass through the Persian Gulf during the
Northern Hemisphere winter, retaining much of their original strength. They
are frequently accompanied by gales, and thunderstorms are sometimes
associated with their cold fronts.

The normal winter pressure gradient is slight over the Persian Gulf
which lies between the Siberian High and the extension of the Atlantic High.
The comparatively warm temperature of the water causes a shallow low pressure
to be apparent over the gulf. Over most of the qulf, northwesterly winds are
most freguent, but near the Strait of Hormuz where the yulf is o. iented
northeast to southwest, the winds are often westerly and southwesterly. This
prevailing northwesterly gulf wind, known as the Shamal, occurs in the
Persian Gulf and over its immediate land areas following passage of cold
fronts southeastward. The strong summer Shamal 1is rarely associated with
storms but is brought about by a deepening of the Pakistani Low. Unlike the
winter Shamal, the changes in speed of the summer Shamal are gradual and more
predictable. The Shamal is strongest and most persistent from early June
until mid-July. During this period, sometimes called the 40-day Shamal or
great Shamal, winds may occasionally reach gale force and bring clouds of
dust and sand from the desert to the gulf. During August, there is a marked
decrease in speed of the Shamal, but it continues as the dominant wind.
During periods of strong Shamal the air is usually hot and dry, and the sky
is cloudless. The Shamal produces the most widespread hazardous weather
known to the Persian Gulf region.

The winds of the Gulf of Orzn are distinct from those of the Persian
Gulf. Instead of being dominated by the Shamal, the winds are vairiable and
generally light during winter, and mostly under the influence of the
southwest monsoon in summer. Southwesterly winds are most prominent at the
eastern end of the gulf, but at the center of the gulf they are deflected to
the south or southeast, and =t the western end the winds are variable.

over the Arabian Sea as a whole, gales are rare and generally occur less
than 1% of the time. However, strong local winds may be encountered in some
coastal areas, the most notable example being the Belat which blows off the
southern Arabian coast during the northeast monsoon. The Belat is a well-
developed northerly land breeze which may reach gale force for periocds of a
few minutes or several hours. This wind generally begins and ends quite
abruptly and is frequently associated with sandstorms over land. It may
persist for several days.

Tropical storms, occasionally of hurricane intensity, usually form in
the eastern Arabian Sea within 10-15°N, 70-75°E and migrate slowly
northwestward. All tropical storms that enter the study area disintegrate
over land cr before reaching the 50th meridian. Such storms occur at an
average of one per year, during the transitional seasons of autumn and
spriag.

The ocean surface currents in the Arabian Sea are driven primarily by
the seasonal winter northeast monsoon and summer southwest winds. However,
becausz of oceanographic and physiographic factors, the exact monthly extent
of the seasonal current patterns varies somewhat at different locations. The
configuration of India's coastline sets the currents in the eastern Arabian
Sea northwest in winter and southeast in summer during the monsoon seasons.
Figure 5 shows the January and July general surface current pattern for the
Arabian Sea during the peak of the winter northeast and summer southwest
aonsoon winds. The surface current pattern for the transitional months is
variable or a weakened version of one of the wmonsoonal patterns. Currents in
the Persian Gulf and the Gulf of Oman set westward and northwestward along
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Figure 5. Surface currents
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the north shores and scutheastward along the south shores. Tidal influences
cause considerable variability in the currents in the Persian Gulf and in the
Strait of Hormuz. Figure 6 shows the flood and ebb tidal currents for the
gulf and strait.

Marine Climatological Elements
Precipitation

Of the elements recorded in the marine data base, precipitation is the
one most subject to error in both the way it is observed and the way it is
interpreted. TFor example, it is often inferred in the literature that ships
often try to avoid foul weather and thereby bias the data towards fair
weather with fewer precipitction observaticns. Elms (1386) compared the
Volunteer Observing Ship (VOS) and buoys, finding little evidence that “fair
weathe: bias" is a seriovs problem for most applications of marine climalic
data. With the introduction, in 1982, of a present weather indicator (i,)
to the International Ship Synoptic code FM13-VII, users have to be carefu?
not tc bias the data, especially that frow between January 1982 and March
1985 when the indicator was inadvertently left out of the international data
exchange format.

Assessing oceanic precipitation is always a major problem because
transit ships are unable to take yuantitative meastremeats. A number of
studies have been conducted in an effort to predict precipitation amounts, or
rates of fall based on estimates derived from readings from satellites (Rao,
et al., 1976). For the monthly isopleth presentations of percent frequency
of precipitation, the present weather codes 20-27 (precipitation within the
past hour) were included with codes 50 through 99 tc compute the pevcent
frequency of precipitation in an effort to correct an apparent observational
bias. This brings the frequencies more in line with results obtained from
ccean weather station observacions, tl:e most reliabla bench-mark for the open
ocean.

Alr Temperature

Air temperature is one of the elements wost {reguently observed by
mariners. It should be noted that on many ships the heating effect of the
ship's structure has a tendency to produce higher than actual ambient air
temperature readings because of instrument exposure (Folland, et al.,1984;
Wright, 1985),. This is especially true under calm, sunny conditions.
Therefore, some ship temperature observat:ions have a varm bias; however, the
aggregate is relatively representative atter erroneous outliers have been
eliminated and the numerous nighttime observations and unbiased daytime
observations are included. Also, true extremes are rarely captured since
continuous observations are not made at most ocean locations. It is highly
unlikely that a ship-of-opportunity would be taking its synoptic weather
observations at the exact time that an extreme was occurring. Monthly
isopleths of mean air temperature are presented.

Sea-Surface Temperature

Sea-surface temperatures are reccrded with fairly high frequency in
marine obsecvations. The principle methods for sampling are with ship water-
intake thermomaters and by reading the temperature of sea water retrieved
with buckets. Even though the twe methods can produce slightly different
results (Barnett, 1984), the data can be used with considerable confidence
when examining the long-term means. Monthly isopleths of mean sea-surface
temperature are presented.

u Wi

Surface wind 1s one of the most commonly observed elements. Many of *“he
observations from the NCDC data base are visual observations based on the
roughness of the sea. In recent years, more ships acquired anemometers and
reported measured winds. Prior to 1963, many observed wind speeds were
recorded in the Beaufort scale; such estimates have proven to be quite
reliable and can be used with a high degree of confidence. Five sets of
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monthly wind speed isopleths are presented: the scalar mean speed and the
percent. frequency of winds less than 11 knots, from 11 to 21 knots, from 22
to 33 knots, and greater than or egual to 34 knots. Also given are monthly
wind roses for one degree quadrangles.

Visibility

Visibilities are difficult to measure at sea because of the lack of
distance reference points. Climatically, many low visibility observations
are probably missed because the observer is too busy with other duties (a
contrasting form of fair weather bias). However, the coarseness of
visibility (code) intervals helps to minimize the problem, thereby permitting
the summarized monthly tabulations of visibility data presented by one-degree
quadrangles to be relatively consistent.

Clouds

A survey of the cloud data (total and low cloud amount! from the surface
marine observations data base shows that the number of total cloud reports
are significantly greater than that of low cloud amounts. This is because
many of the early marine observations contain only total cloud amount. For
the two monthly presentations (total cloud amount less than/equal to 2/8, and
low cloud amount greater than/equal to 5/8), only those observations
reporting both total and low cloud amounts were summarized. This helps
eliminate problems introduced as a result of different size data sets (n-
count). The use of satellite data helps to bolster confidence in the total
cloud analyses because they show fairly close agreement with those observed
from the surface (U.S. Department of Commerce and United States Air Force,
1971) .

Ceiling and visibility

Alrcraft-type ceilings are not available from marine observations. The
ceilings are estimated from the height of the lowest cloud when low clouds
~over more than half the sky. When the sky is totally obscured by rain, fog,
dust, or other phenomena, the total obscuration is considered a ceiling with
a height of zero. Monthly percent frequency isopleth charts are presen:ed
for mid-range ceiling and visibility (ceiling less than 1000 feet and/or
visibility less than 5 nautical miles; ceiling less than 8000 feet and/or
visibility less than 10 nautical miles) and low-range ceiling and visibility
(ceiling less than 300 feet and/or visibility less than 1 nautical mile;
ceiling less that 600 feet and/or visibility less than 2 nautical miles).

Wave-Hejqhts

Wave-heights have been recorded in consistent quantitative code since
the late 1940's. The reluctance of many observers to take wave cbservations
in the earlier years and the difficulty in estimating waves, especially in
confused seas, make wave cbservations one of the least commonly observed
elements, The observations are also subject to biases. Generally, the
heights are too low, the periosds tooc short, and the sca-swell discrimination
poar (Quayle, 1980). The data in this study have not been adjusted for the
suspected biases, but were processed through a quality control procedure
wherein an internal check was made between wind speed and sea-height. The
data were also matrix-arrayed and apparent erronecus cutlier data values were
deleted from both the sea and swell data. Wave-height presentations include
isopleth maps showing percent frequencies of wave-heights greater than or
equal to 3 feet and greater than or cequal tc 8 feet. In addition, wave-
height tables by quadrangle show frequencies by six wave-height categories.
In thesa presentations, the higher of the sea or swell was selected for
summarization. If heights are equal, the wave with the longer period vas
selected.
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June Surface Currents
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October Mean Air Temperature
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December Ceiling-Visibility (mid range)
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(Derived from hourly data)
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£ ANNUSL TOTALS MAY DIFFER FRI% THL SUM OF THME WONTMLY VALUES BECAUSE OF ROUNDING.
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~ STATION CLIMATIC SUMMARY

(Derived from hourly data)
WMO NO. 41240: Al Khasab, Oman LAT: 26°13N LON: 56°14'E ELEV: 10F1
Period of record (hourly): 1979 - 1989 Period of record (daily): 1979 -1989
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-~ STATION CLIMATIC SUMMARY

(Derived from hourly data)
WMO NO. 41150: Bahrain Intl AP, Bahrain LAT: 26°16'N LON: 50°39E ELEV: 7Ft
Period of record (hourly): 1973 - 1989 Period of record (daily): 1973 -1989
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STATION CLIMATIC SUMMARY

{Derived from houtly data)

WMO NO. 40875 Bandar Abbas, lran
Period of record (houtly): 1973 - 1980

LAT: 27°13'N
Period of record (daily): 1973 -1980

LON: 56"22'E
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19 ] H i n [\ 4 1 1 [ 1 [] [ ]
i 0 2 1 1 [} 1 4 [} o 1 1 ]
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STATION CLIMATIC SUMMARY

(Derived from hourly data)
WMO NO. 43003: Bombay, India LAT: 19%7N LON: 72°51'E ELEV: 46Ft
Period of record (hourly): 1973 - 1989 Perlod of record (daily): 1973 -1989
TEMPERPATURE (DLL FIIREL HUMIVAPIOEW] PR {WIND (kTS) [TOT! MEAN NO. OF O2vS wITw (L) .
MEANS | EXTREMEIPENCENTIPR [PT.| ALY ' tsuvy rEwp (nge £y ot PRECIPETATION ! C83TR TO vitllw
] 1 1 i 1oLty 1IN I FT IPREVATLINAYICYRINAXIRAXININERIN] jrez [ETR{N] 111 JFCGISHONIBLCeIL ULT Y
MAYIMINIAVGIMAXININ | AMT PHING.| t % {OIRISPDISPDY o | >3 D2} €Z) CZHR/QZIR/GZISNOVI/ZSLTIPRCPISTHL » JHaZC)Sn0altanzt
1 oSl 1yl I 98t 881 751 851
VAN B& 6% 7% 95 55 75§31 ,u9 S8 20 NW ¢ 25 CLR r 14 31 1% ] [} 0 3 s 0 1 14 M M
FEO 6 67 77 102 ¢ O W7 Juv 58 g N 7T 9% CLR 1 le 23 10 ] 0 0 <) L} 0 ) « < L4
HAR 89 12 8) 103 o) T8 51 61 64 30 nw T 8% CLR 4 26 26 1 1 4 o c 1 ] 1 “ < ’
APR 90 77 84 106 68 €4 60 .78 72 35 wv 7 ST CLR 3 30 10 O 1 4 0 4 PO B | 3 1 [
NAY 91 81 86 104 70 81 65 .87 TS «C w ¢ 65 I ? e 0 1 0 0 1 PR B 1 o ’ :
JUN 88 81 85 102 68 85 75 .93 Y7 S0 w 1 89 BRK 1025 1 0 18 ] ] s a8 4 s “ z . -
JUL 85 79 827 102 68 A9 B3 .93 YT SO w A SCBAX ¥ 18 2 D0 26 [ 0 526 2 0w 7 9 [ -
AUG 8% TR 41 91 68 90 82 .90 Te 45 w 7 B9 BEK D0 12 3 O 2 0 0 0 26 1 s v I3 . .
SEP 86 77 82 99 68 91 T7 .88 75 40 w 6 43 @RK P21 5 0 18 a o £ ¢ S 1 10 ¢ « 1
OCT 90 76 &4 100 67 85 65 .79 72 35 NM 5 39 CLW 5 29 12 O " 0 0 ' « 3 ] o v s
NOV 90 72 41 v) 59 7% %6 .61 84 30 NW 8 SCCLR 2 28 2V % 3 0 0 . LA D < . <
OLC 87 &8 76 95 S0 Y3 §3 .82 60 20 NWw 5 9% CLR w23 31 8 1 0 0 o 1 s s 6 v v €
ANN 80 75 81 106 SO 81 64 .72 69 SO W 6 95 CLR 19 273 111 3s 97 0 0 s 97T 16 5 eS8 S LA 5
POR 37 17 17 17 11 15 16 14 1& 1« 1w 1a 17 ¢ 17T 1T 17 17 le 1s 16 16 16 16 16 16 15 15 it
T = TRACE AMOUNTS C ¢ ,0S, € +5 INCHES },
¥ S MEAN NO. DAYS € .5 DAYS,
$ = PRESSURE ALTITUDE IN YENS OF FEEY (I.E., S0 = SOC FEET).
3 = NAVY STATIONS REPORTED WAIL AS SNOWFALL,
NUS STATIONS REPORTED MAIL AS SNOWFALL FOR THE PERIOD JULY 194A-OCCEMBER 1955,
¢ = THE PREDOMINANT SKY CONDITION, OR PRECIPITATION IN EXCESS OF THE INOICATLD AMOUNT,
® = VISIBILITY IS NOY CONSIDERED , MIST INCLUDED wHEN REPORTED,
L = ANNUAL TOTALS MAY DIFFER FROW THE SUW OF THE MONTHLY VALUES BECAUSE OF ROUNDING.
S T 264 HOUR MAXIMUM PRECTIPTTATION AND SNOWFALL ARE DAILY TOTAL VALUES (MID-WIGHT TO MID-NIGHT TOTALS).
evess = INDICATES DATA NOV AVAILABLE.
1 = INSUFFICIENT NUMBER OF AVAILABLE OBSERVATIONS FOP COMPUTATION,
FLYING WEATHER - PERCENT OF HOURS
HOUR JAN FEB “aR APR vAY JUN Jut (1] SEP oct NoV CLC ANNUAL  § YRS
PERCENT OF HOURS WITH
CEILING LESS TWAN SOOC FEET L/0R VISIBILITY LESS YWAn 5.00 MILES
02 100 99 (1) 100 100 98 100 100 s9 ¢9 100 100 160 i
as 100 99 100 100 100 99 100 100 °9 99 100 100 100 184
oe 98 9e 97 92 76 an a9 (Y] 8% 1] 91 2% [ 1] 18
11 a1 79 71 65 ug 1. 86 82 78 (3] S 1] 10 0y
‘14 52 (1] 36 33 35 b4 a1 19 60 33 3s “s (3 a7
17 (1] 31 31 3% ug 10 a1 02 59 3« .2 (1] 50 i
20 98 va 58 98 9 98 39 100 179 98 99 (1] 1T 1
23 99 99 99 99 100 99 100 160 [ 100 99 100 99 H
ALL L. 8C 78 17 76 8s 92 91 86 15 Te a1 a i
PERCENT OF WOURS wITh
CEILING LESS THAN 3000 FEEY L/OR VISIBILITY LESS THaN  I,0C MILES
c2 100 99 99 100 100 98 100 10¢ 99 99 108 100 13 it
€5 ... 99 $9 99 108 100 (1) ice 1ce %9 99 ve 100 (1] b
oe 98 98 58 91 3] 1% 86 2 [Y 08 91 (14 (24 B
n 81 19 10 1] us 6s [ 77 63 [} 52 on ' 1
14 52 w! 35 33 12 56 b 12 “y 29 34 3 .t IR
17 (R 10 31 34 35 (3] k44 T4 s2 32 1 .o a7 A
20 98 98 A2 ] 98 98 Q8 98 9 oe L34 99 (Y] L1 T
23 99 99 99 99 99 99 1ce 100 o9 100 v 100 %9 i
ALL au 19 18 17 T3 81 3 (1] 7% 1y Te 81 1% 1
PERCENT OF WOURS wITM
CEILING LESS THAN 1000 FEEYT (/0R VISIBILITY LESS TWAN  3.CC ®ILES
2 100 11 99 100 100 9 9o 99 [ L] 10 100 113 Hd
us 99 99 99 100 99 99 100 100 [ [ 99 10 (1) P
or (1] 98 11 %0 63 65 76 16 18 8? [} (1 4 [0
1 a1 76 69 85 “1 §1 (34 6t “b aa $0 1] (%] b
1. 52 [} 35 32 2% “3 ss $2 ” 2¢ 32 (3] 3 i
17 w? 3o 1] 32 H so S8 5e 38 28 3 (3] .l i
20 (7] (7] (1] 28 98 98 90 1] 97 o7 S8 (1) . Hd
23 X [X] 99 o 99 99 100 100 11 11 (33 1ce (3 37
AL 83 19 A4 78 Y] 74 a 80 12 2 1S H 7 Y
PERCENT OF WOURS with
CEILING LESS THAN 500 FEET L/0R VISIBILITY LESS THAN 1.0¢ WILES
02 9 3 3 1 1 2 3 . 1 1 3 - 3 ™
3] 7 3 . 1 . 3 3 s . 3 3 ) 1 154
os 28 20 13 s 1 3 s H L) ’ . 12 12 1y
11 2 < 1 1 0 . ) . 2 1 1 2 2 1Y
1e 0 1 [4 1 . 3 2 H . . 1 . 1 1
17 . . 1 . 1 2 L] 2 ] . . . 1 i 94
20 1 1 . [ . F4 3 3 . 1 H ? t 13
23 L] 1 1 0 0 3 3 2 t 2 3 . 2 15
AL ? “ 3 1 . 3 . 3 1 2 H . ] 1Y
PERCENT OF MOURS WITH
CCILING LESS THAN . 200 FECT C/0R VISIBILITY LESS THAN 3764  WILES
02 ] 1 3 1 1 2 . . ] 1 ) . 3 1%
as 7 3 3 1 . ] s s o 3 3 ] 3 3T
oe 20 20 18 s 1 3 (3 . L] T [ 12 e iY
11 F 2 1 1 [} . 3 . 2 1 ] 2 2 1Y
14 0 1 [} . . 2 ? 2 . . 1 . 1 n
17 . . 1 * L] 2 L) 2 1 . . ¢ X 1Y
20 1 1 . [} » 2 3 3 . 1 ) 2 3 1°
23 S 1 1 [} 1 3 3 2 1 2 3 . 2 | 3
AL T . 3 1 . 3 . 3 1 2 2 . 3 i
® 2 YALUL D O AND ¢ 0.3 PERCENT °
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STATION CLIMATIC SUMMARY

(Derved from hourly data)

WMO NO. 40858: Bushire, lran LAT: 28°59'N LON: 50°50'E ELEV: 62Ft
Period of record (hourly): 1975 - 1989 Period of record (daily): 1975 -1989
TEREERATLUEL ACLG FHIREL NUMEVAPIUCW] PR OIWIND (KT%) fTOTE “tAN KO, CF TAYS wiTw fe) £
vERNS | N YRERUEPIGRTENTLRR Je T, ALT I 156yt Tree (nEGoF) | PRECIPITATION CHLTR YO yISICN t
1 t | [} Foaenty pInd I FT PRIVATCIMAXICURIHaY AN [WEninEN] frez iratLd Brot JRCLELmio s OuilusTt Lol
VAYIHTLEAVGEMA N [RIN | M) PHIMG, | Py IDIREAPelsPOl » 1 D7) s2d €7) STIR/LZIR/LZIOHGRIZSLTIPREPTILTH] o THAZE IS hewlsanlit vItE
Pert tel 19rl rul wsy o124
VAN t1 fa Rp 1Y a4y M | 1 ! { 1o Ccw [ A B [l [ " . [ 94 . P : 1/
PER 65 L ) 1w It W38 0} O hNW a0 CLR t " 4 4 4 - “ 9 4 [ W “ L i 12
HAR T2 4% bk v1 W) 1 L A LMWt 2P CLk i 3 s G M [y s ¢ H 1 “ “ L H iL
APR W1 71 ¢ 91 3 1 48 .50 %y 59 & A0 2% CLw v s C H n 1 i 2z . s A [ « 2]
HAY ®° v ¥4 104 ¢} ! 4y LL2 6L 44 W9 20 CLk 1e 24 Toon 1 o Gy g 1 [] 2 - o - £
JUR 9% P4 as UL Y0 1 syt 1 1 voun 6?2 fLw 24 08 W . o N d [ 0o [ 4 7 13
JUL 9% PR ST 11Y A ! 03 .86 Te TC w0 3y Cie 3103 voor ] n n 3} ’ n o« 14 < 7 )
At 9% w7 v) 106 7 1 Ly W90 Te I W AL 80 CLh 31N . 0 1 B} B 0 1 9 ? 15 < ¢ 17
SEP 94 xb s 111D 1 LETY LI P WA N CLh e m hoon 4 n n (3 [ o L D % : s
uer pr o 17 Dot te : %% 1 1 i ¥ TS0 cLk 17 4 -0 2 n o L S . ) ) 3 s 18
NOV 1T ne 10 9T WS 1 LA | 1 1 - 1 3« CLR 11 L 3 0 r 2 3 1 3 1 [’ 1 11
UEC €R £ ok 79 uh ! 63 1 1 1 ~ 1 27 CLR [} T 3 0 L r }4 11 . o 2 1%
ANN w2 70 1P 115 2 1 5 1 1 t v 162 CLR 152 217 5 ' 24 n b L L) 1 [ P § 1
POR ‘ * ¢ S 1 4 2 i 2 2 s 18 2 S 5 M H 1) i Y 1 M S % 1A < k] <
T THACE SMOURTS { € Wu%y €*u5 IRCHES Do
2T FUYAN LO. DAYS € L ufYS,
o PRESSUPL ALTITUDFE 1IN TENS OF FCLY 1Q.hey 5C ° 20T FELTY,
LS PAVY STATIONS REPORTFD MaIL A4S LEOWFALL,
*hS STATIONS REPORTEDR HAIL A% SNOMFALL FOR THE PERIOU JULY 194P-DECLFBEHN 1950,
» = THT PHEDOMINANT SKY CONDITION, OR PRECIPITATION IN EXCISS OF THE INDICATED AMUUNT,
¢ © VISIBLLITY IS NOT CCNSIOLFRED , HIST INCLUDED whEN FEPOPTFD,
LT ANNUAL TOTALS MAY CIFFER FROM THE SUM OF THL MONTHLY VALULS B8tCAUSE OF ROUNDING.
S T Ju MOUFR MAXIPUM FRFCTPITATION AND SNOWFALL ACE DAILY TOTAL VALULS (MID-AIGHT 1O ®IG-WNIGHYT YOTALS).
T TROICATES CATA 40V AVATILABLE,
T T INSUFFICIENT NUMEER OF AVAILABLE ORSERVATIONS FOR COMPUTATTIIN,
FLYING WEATHER - PERCENT OF HOURS
HCIR JEN Fen PAR AR rAY JUK JuL LIV SEP ocy NLY CEC  ANNURL s YRS
PERCENT OF HOURS wlTH
CEILING LESS THAN SC00 FEFY (/0F VISIAILITY LLLS Tuen  5,0C HILFS
ot (] 2 3 ] L} [ L] ® L] » L . v 15
uh [ [3 L] [} . ® . 3 » " ] . . 15
(IR L] " & * » L] " L] 11 L] L] . L1 5
144 12 ot 15 H 9 12 16 15 o 18 i8 <9 s 15
1 v 1 " L) 10 * i L) . [ [} . . 1%
1t on o N o 14 1€ 19 14 1% 15 11 N 17 1e
I v - ] I 1? « 1 1t 4 ¥ . " . [0
2 16 1z 9 1 14 2 17 1 1T v 4 17 1%
rit " 1 & 11 3 ’ 1 1% 12 » . . 9 1€
PFRCENT OF HOURS 41Tk
CEILING LFLS FHAN L0CO FEET CL/0P VISIPILLTY LESS Twah  3.IC BILES
[} [} 1 [] . [] [} ] ] » [ » & (] 15
e . r Fl ] ] . [ L ' [ ] L] x 1c
o L] - & 3 r [ 4 . ] 3 - i s A
1 ) v « v € [ 9 ¢ [ - ‘ + ' i
11 ] - L £ r . A T 3 [ ] 1 " 3 1%
1+ 1? r M L < u 4 - 1 5 M i < 15
1 [ r ] “ ) 1] v u 1 ] [] £ . 15
-7 14 N : o 1 h € < oo ? 1 . - 1°
AL " N < 1 M : b B o " r [ M 15
PrHCENT OF HOUAS JITH
CEILIMG LFSS THAN 1CCC FEET £/0F VISIPILITY LUST Thah 3,50 MIu‘s
u3 . ' " [] v " » 1 ’ . ’ . « 1e
Ju . t ] L] 1] » 14 ” . [] r H . %
-7 . s L ] ] . » x ] L} L . s 1LY
I8 7 . “ 4 “ u 9 . Ll 4 M h . <
I " u " . r . ! ] ¢ . . . . 1%
1 > « N [ 4 “ “ < ! 1 B N s 1*
[T 1 . L] 3 [ L] T o 1 L] ’ - . 1%
A 1 M i “ 1 by 4 : H 1 N . N 15
LIS S L M H M 2 N € 1 1 . L] * Q s
PLRCENT OF WOURS WITH
CEILING LESS THAN 0D FEFT L/0R VISIAILITY LESS TWAN  1.50 PILCS
i ] 2 [] " " « v ] . ] . . L} 1
L] 1] ’ [] . 1] v ] [3 * ] ] [ L 1S
LT [] r L] [] L] [ ] 1] L] ] . T L] [] 1%
ie 2 2 2 c : ¢ * ] 1 H 1 3 H 15
1 " 1 = L] 4 . [ . L] (] . » L] i3
16 n ] 1 0 ? c [} 7 c o 14 1 . 183
19 [ . L} [} 1 L} [ 1 t . . L} . 18
o? o : 1 ] 1 o [ b 4 1 e . . 1
ALL " 1 i 0 1 I3 . . . . ] » . 1S
PFRCENT OF WOURS wltw
CEILING LESS THAN 200 FLET C/08 VISIBILITY LESS THAN 374 wILTS
Gt ] r ' . [ ] v 1) [] (] ] . ] N
o L} ] ] . ] (] [] ) (] (] [ 4 . ] 1t
cr . ’ " " ’ . . ] ] ] ] ] L] 1t
16 4 < 2 c ? ¢ 1 a 1 N 1 i H 1%
1! [ 1 . L4 ] . o . ] [} L) L} L 133
16 ] 1 1 € 2 4 r a [} Q n T - 1Y
19 L} . " [ 1 . 4 1 [} . . . L] 3%
¢ c (4 1 ] 1 [} ¢ e ] 1 3 » - s
ML . . ] 0 1 ¢ . . . L] . ® . I
® 2 VALUE > C AND € 0.3 PERCEINT
L} INSUFFICIENT ALMBER OF CRSEAVATIONS
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{Derwved from hourly data)
i
WMO NO. 41170: Doha, Qatar LAT: 25°15'N + LON: 51"34'E ELEV. 3371
_....Period of record (hourly): 1973 - 1989 Period of record (daily): 1973 -1989
PEAPFRATURS e G b b voRfvar it vl ¥V fulse (0TS q10T) HEAN NO, OF DAYS witw (1) 1
MEANS | EATHE R BRI (YLt AT I luavt M 1GEG 1)t PuLCIPIYATION [ ChyTH TU wisiun ]
I ] I i oty 1) Pt irwivalL imaricvRimaninasimIN|nINT raz t freagut Pl P60 SmOon L oniGUSTY Gbs1
MAXINIRIAVGImAXERIN | k) el E8 TUTHsPOIseud o 4 0 22 €3 CHINIDZIR/DZISNOMIZSLTIPRCEISTN] o JHAZE LN ISANGE wio]
[ RN ovul sCl wst 3t
AN 10 BT by wr ud L I A 1L 1 LR ] i [] ] [ 2] b ¢ . . 12 i i
rts Tl by LY 4 8 A oy wA 1 WL LR “ N ] ¢ “ U n 1] “ 1 ‘ 14 " [ ']
LY U T YR 5 U A ] Inooa Gt hhaw 1) el (LR P P 1] 4 " 4 u L} ’ ) ' A2 r 12 WY
APR we 1) AL Qe ) [ 2N N AT R} I O PR T T T B ! [} Pl H 1 1 < [ K i
HAY 99 4l U 1T ta L L ] . 13 60 CLR Py 8y U [¢] 1 0 [ L] : . 1 . o 1 .5
JUN M08 se W e T LU0 Wt 6 bh WMe 15 S6 CLE 0v D ¢ 9 ’ 0 [ 0 e 1 v ¢ v .d
JHL 104 46 Yo 13T 77 [T YU A Y Nl 6o LR 4y 1) o ’ 0 t 3 LI 2 12 q [T IS |
AUG 103 A7 9% 118 73 61 ML W15 12 6% NNe 12 BD CLRYC 0 o [ u ol o LI ] 1 12 4 te 3
CIPee AY 9l o1 T IR AT AT A N ] . A2y R v 09 a o [ [+} [ i) + o . 1 3 v I
GCY 9% 11 B4 1tH 0l TT M v 64 10 NNe v DT (LR2Y8) [} ) c 0 bl 1 . . n bl & I3
NOV 43 0¥ Tu w9 e QMG W4T B> 20 NNe 1D WD CLR « 23 0o @ 1 u r 0 ) P} 1o [ - 13
WL 7S 6l 6w 90 &Y L R A1) 1% N 9 WU (LR L] 3 ] 0 “ o [4 [+ - . r 1 [} & 16
ANN BY TS 81 s s Lol Lth w2 A0 NNW 1L KD CLR 190 240 . FEENFS | v n . 2 LIS BN+ Ty 203
POR 17 1o de 17 o T 1T 1w 3 1t 13 15 s 17 9 11 o 16 & it 1t It HOY 16 17 1? le 1e i 1t
1 TRACE AMOUNTS € ¢ JC%y € % T4CHLY ),
8 MEAN NO. DAYS € % LATSe
% 2 PRESSURE ALTITUDS IN TF85 OF FFET tleL., %o @ SLO PIETY,
@ I NAVY STATIONS FIPORTEUL HIIL AS SNOsFALL.
NWS STATYONS REPORTED WAL £9% SNOWFALL FOR THE PENIOD JULY 1948-DLCEMBER J9SS,
. THE PREDOMINANT Sy COMNITION, OF PRECIPTITVATION IN LXCESS OF THE INOICAIED AMOUNT.
¢ 2 VISIBILITY 1S NOT CCNSIOFRIC , IST INCLUDIU wHLN REPORYCD,
€ 2 ANNUAL TOTALS PAY [IFFER FPOM ThP SUN OF TnE MONYHLY VALULS BLCAUSE OF ROUNDING.
~ T HOUR MAYIMUM PUFCTPITATION AND SNOWFALL SRE UAILY TOTAL VALUES (MID=NIGHT 1O MID-NIGHT TOT8LS).
. ® I INDICATES CATZ NHOT \vallaslf.
J T INSUFFICTENT NUMREP OF AVAILABLE OPRSTRVATIONS FOR COWMPUTATION.
FLYING WEATHER - PERCENT OF HOURS
HOUR JAN FER ua» pe “ayY Jumn Jut AUt H84 oct NCV TLC  ANNUAL YRS
PERCENT OF HOURS WITW
CIILING LFSS ThEN SCO0 FEFT L/0F VISIRILITY LE3S THAN 5,00 MILES
Gl ] 1% - 4 4 R4 27 K 1 5 s e 1t 1
s 16 19 1e s € o5 21 N+ 15 ] @ 19 18 124
o1 o9 L6 K it ia “3 “o “l iL 26 23 28 io 17
[ 15 16 1w J ) 39 37 9 13 13 11 19 19 17
13 " 1Y 1¢ % 1 5l 2 L b . “ % k) iv 13
16 8 Hd 1 N i 29 2k 2 il . 1 « 2 1
19 .0 12 e 4 q ¢ P <l ar § S, ’ 12 17
22 1 i ! ~ d 16 21 12 t M » ’ L] 1?
ALt 14 1¢ S ' A 20 n 23 ik L] 8 1 i 17
PERCENT OF HOURS wlln
CEILING LFSS THAN 3COD FECT £/0% WISIRILETY LELS THan  3.00 MILLS
Ji i) 6 . 2 . b . ! i 1 M v 17
o4 Y 1 s ! ! 12 13 5 2 ? 3 < t 1?7
or 134 15 + " “ Pad 21 2 15 ? ° 14 i3 1
10 9 9 ¢ H " <2 17 14 u 1 ] 7 B 17
“s H = ‘ “ ? 14 e 9 B 1 > B < 17
i6 L] - . N 3 1% [} 3 1 . 1 1 . 1R
19 M ! 3 ' ? i . 3 1 9 1 . 17
2 1 1 N ' . N . o] . > N 17
ALL 5 4 u v H i 12 9 * 2z 2 v [ 7
PERCENT OF HOURS wlTH
CrILING LESS THAN 1COT FELT L/0R VISIRILITY LESS THan 1,00 MILES
3} 3 ‘ . jd . [ 14 3 s 1 1 3 M 154
O« T 1r 3 1 1 12 it 5 >’ 2 2 9 L 17
07 13 1y ? u 4 2 21 22 it 7 o 1t 12 17
10 L} L] “ ' 2 o2 17 14 “ 3 “ [ L) 17
13 2 * te 4 X 14 12 10 2 1 2 1 < 17
16 3 4 “ M M 18 11 6 1 . 1 2 . 1?
19 2 * N b 2 7 12 “ Al 1 o) 1 s bR
P 1 b N IS H : M < . c . 1 2 17
ALL M L) 4 1 2 i3 12 ° d 2 2 < s 17
PIRCINT OF MOURS WITH
COTLING LESS ThAN SUO0 FLOT L/0% VISIBILITY LTSS THAN 1,00 MILES
¢l 1 z . b [ . i . c bl * 1 1 1?
Ju 5 L3 1 . . 1 1 1 . . 1 . < 17
a7 8 € s 1 1 . “ 3 . 2 3 13 . 134
10 3 T 1 . 1 2 2 ] 2 . ] 1 1 1
13 . 1 1 J 1 1 2 1 o o . 4 1 12
1% 1 . . . . 2 ) 1 . 3 . o . ir
19 i 1 1 . ~ 1 1 4 9 o 3 o . 1?7
22 1 2 1 . " a 1 [ o o . . . 7
ALL 2 2 -t . . 1 2 1 1 . 1 b4 1 1y
PECACENY OF HOURS w1Th
COILING LESS THAN 200 FELT L/0P VISIBILITY LTSS THAN 376 RILES
cl 1 < . n 9 . . L] n [ 0 1 . 1
1] S 4 i 3 o . 1 3 . . 1 . N 134
ot s [ < 1 H 2 3 2 . 2 3 [ 3 ¥ 17
13 2 2 . . 1 1 3 1 [} 2 ] 1 ] 17
13 [ . . - 1 1 1 . 29 4] . 4 . 7
16 1 [ . . . 1 H . o 0 0 c . 17
19 . 1 . . [4 [} 1 ) < [} Q [ . A
22 . 1 - e Qo 1 9 ] o . . . v
ALL 2 2 i . - 1 t 1 1 . 1 2 1 Ar?

® Z VALUE > 0 ANu € Co$ PERCENT
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STATION CLIMATIC SUMMARY
{Derived from hourly data)

WMO NO. 41194: Dubayy, United Arab Emirates LAT: 25°15'N LON: 55°20'E ELEV: 16Ft
Period of record (hourly): 1973 - 1989 Poriod of record (daily): 1973 -1989
TOMPERATURE ALLG bV bU UMIVARTEI G PR fulnt (xTS) 1TOTH HUAN NO. OF DAYS Witk 1L} [}
MEANS L FRTREMERRERCINTIPY 1T ] AL T 1 1Myl YiMe 066 F1 ot PRECIPITATION 1 GolTR 1O vISION ‘
! ! | | [T SRS L] P AT IRPEYATLIRAK TCYRIAAR IMAXEHINININ] (L SN iraged I0r HFGLYLUOXIpLONIDULSTY ChL)
PARITMINEAVUIwAXIMIN | AM| Beine | b8 J01RISPDILPDY o | 52t 23] €21 €IR/AUZIR/D2ZISHOWIZSLTIPRCPISTING o InaZEJSNOWISANDY viti
[N BN ) | ol 40) w«s) 2%
L R L P Y N T NN TR I I B0 | SV SRV ' o L] LA B Y “ B v
LA I R TR S 1 [ Y « 1§ K5 (LR " L o ] 4 ¢ 4 3 ¢ H H ¢ c . %
L LI VPR T N A A M et A 1 s Ut LK 4 s g [’ * [ - 1 4 1 H 12 7 A ot
APROAT TD 79 1L e (2T L L 35 B [ I ¥ Q9 D] 2 14 o G b 1 2 4 3 s a2
MAY Y6 7T Ao 41 el L TS L) 45 Y « U CIR Qe 30 o} ) H 5 g 9 H ’ 2 H ¢ v 12
JUN 9% RY O YL 1220 T2 (2L I A ) 1l [ 2 6% CLR v IC Y] el L 9 ] . . H A n 1 .3
Jut 102 %6 ve 11770 GLo Y kY Ty 2] B 6 bL LR ) 1 ] o 1 " r 4] H “ 1 ? ° is ¢l
AUG 102 46 9w 12C T3 6?9l WL T 65 B b 54 CLR " 31 [} [} . G L ] L} L] 1 7 < 15 i
L L T VI S B O LA NPT ol R ¥ .6 42 Qe T LU . v [ Q LI} v g % v .5
uiT 98 7% R4 1Tw T LA RN 'S 2 1 I SR YR T AU S A S0 . v - 3 v T : [ ° o 2
NOV A 87 Te 106 O Te  SC .Ut oer 100 5w 5% LRt 27 0 U 1 o ¢ 2 1. 1 . 4 H [
WEC 17 b2 6% 91 wu TRND Wvb %6 1C v b 43 CLR v % 0D s o o . T 1 ¢ z H .
ANN By 78 8L 110 wo LA A BT £ YT &5 CLR 18w 26 3 0 2 v r v 2 L4 Te 162 Bte
PCR 1u le le 1t 1b [ S T R A N A S A 2 U T T TN ) ICER 15 1T It 1 1S P T LA 3
T I TRACC AMOLMTS { ¢ .C', ¢ o4 INCHES P
Bz MEAN NO. DAYS ¢ .. LAYS,
$ T PRESSURE ALTITUDC I% TENT ©F FFLY €f.bey % = SCC FOET),
@ T NAVY STATIONS FEPORTIED MAIL AY SNOMFALL .
NWS STATICNS REPORTLL MAIL &S SNOwFALL FOR TNEL PIRIOD JULY 194A-CTCEMGER 1955,
e T THE PREUOMINANGT SxY CORDITICN, CR PRECIPITATION IN EXCLSS OF THE INDICATEL AMOUNT.
® T VISIBILITY T¢ NOT CONSIDEREG o “1SY INCLUDID wHEN TEPORYED.
€ 3 ANNUAL TOYALS PAY DIFFER FROM TWL <uM OF THE MONTHLY VALUES SECAUSE OF WOUNDING.
S D 2u HOUR MAYIMUM CWECIPITATION AND SNOWFALL ARC UAILY TOTAL VALUES (HID-NTGHT 10 N10-NIGHT TOTzLSY.
savee = INDICATES DATA MOT AVAILRADLY,
1 T INSUFFICILYT NUMBELR OF AVATLABLL OPSCRVATICNS FO2 COMPUTATION,
FLYING WEATHER - PERCENT OF HOURS ,
HUUR Jan fED “ie X »ay JuN Jut AUG siP (134 ~O¥ CEC  ANNUAL & YRS
PERCENT OF HOURS WITH
CEILING LFSS THEN SCOC FEET €/0R VISIBILITY LESS THan £.00 MILES
38 - . k4 4 19 17 9 P T 2 [ © 17
) 12 s . ISt 2r ¢ 16 i 13 T 12 %
ar s 14 < 12 34 <8 32 25 il 19 22 i?
1 iu s [ 1e 27 18 « b “ ° 12 17
13 I3 1l 10 1 u 18 6 4 2 s 1z 1?
lo il T L3 <2 3 21 L & 2 ° 12 17
19 T M t L J2 217 16 W1 6 2 [ i 1
I3 v r B 4 “ i& 17 ° € T H 3 T 17
Al 1% 1z lu ° ? o1 T 1t 12 9 “ 8 2 17
PERCENT OF HOURS WiTh
CEILING LCSS THAN 3COO0 FLCET L/0R VISIALILITY LESS Twan 2,00 RILES
a1 t - “ : B [ . N 2 H 1 1 b4 124
g 3 b - < “ I8 A “ " 7 2 v € 1?
o7 u 1 it M [ 15 1€ 11 17 1% 4 1 1 1?7
1%+ El 1 T T ® LY & & " v 1 3 < 17
13 5 v & . ! 9 7 6 1 1 ] . . 17
16 H [3 ? M 4 5 3 . M 1 A L) :
19 1 ? ~ 2 il < 7 N 1 . e L] 1
22 2 u N H 1 7 “ by 1 1 1 1 2 1
ALL 3 ’ N ’ A ° & s L “ 1 H ’ 17
PERCENT OF HWOURS WwITh
CPILING LTSS THAN 1000 FEET L/0R VISIBILITY LESS VTHAN 1,00 MILES
wl s “ " : 1 8 ¢ 2 ? 2 1 1 M 1
J4 “« € 7 < u 10 R “ i0 6 2 2 s b4
QT 1 © 1 ? L3 15 17 11 b 1! L} M iC 1
10 5 i ‘ > 2 & € & b v 1 3 . 17
13 [} “ 7 > 1 9 1 [ H 1 . e . 17
) 3 “ ? 2 H 10 s t . 3 1 1 . 134
19 1 H Ll M < i1 S 1 2 1 c 1 3 17
2 k4 H N 1 H ? “ N ! 1 * 0 by 7
ALL 4 0 t r 2 @ 8 3 £ ‘. 1 2 . a7
FERCENT OF MOLRS wITH .
CCILIAG LE5S THAN 500 FEEY L/0R VISIPILITY LESS THAN 1,00 WILES
a1 H v : 1 1 1 1 4 . . . 1 1 7
o« 3 “ € H 2 “ 2 2 L3 L) 2 1 3 1?7
[ 3 “ 3 ? 4 6 ! 1 7 A 2 1 L 1?
10 H 1 : H . 1 1 jod ° . . . 1 1?7
13 ) i H bl . . . . a 9 0 t . 17
16 H H ! 1 1 1 1 . . . 0 a 1 1?
19 ] n . . o t 1 [ . 4 0 ] . 1"
22 1 1 . n . 1 1 [ 0 ¢ 0 0 . 1y
ALL 1 2 : 1 1 2 1 . 1 1 . ] 1 17
PERCENT OF HOURS WITH
CEILING LESS TMAN 200 FEET L/0R VISIBILLTY LESS THAN 3/% WILES
Gt 2 M i . hd 1 1 o 3 . . 1 1 7
Cu 3 L] % ? 2 3 < 1 ¥ - 2 1 3 17
ar 3 L] ¢t ? pM S M 1 ¢ S 1 1 3 17
13 1 1 1 H T 1 1 [} [+ . . . 3 7
i3 1 1 B " ] [ . . z [ [ H . 1
18 . i 1 i 1 c 1 . c . o [ - 37
19 2 ] b . ] 1 1 c . c ] 4 - 1?
22 1 . . 2 [ 1 1 [ a 3 [} c . 134
ALL 1 2 2 1 1 1 1 * 1 1 . . 1 17

® 2z VALUL > O AND < 0.5 PENCENT

249



STATION CLIMATIC SUMMARY
(Derived from hourly data)

WMO NO. 41780: Karachi, Pakistan LAT: 24°54'N LON: 67°08'E ELEV: 727t
Period of record (hourly). 1973 - 1990 Period of record (daily): 1973 -1988
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WMO NO. 40582: Kuwait Intl AP, Kuwait

STATION CLIMATIC SUMMARY
(Derived from hourly data)

LAT: 29°13N LON: 47°59°E ELEV: 180F1

Period of record (hourly): 1973 - 1990 Period of record (daily): 1973 -1990
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STATION CLIMATIC SUMMARY
(Derived from hourly data)

WMO NO. 41288: Masira (Oman AFB), Oman LAT; 20°40'N LON: 58°54'E ELEVY: 62F!
Period ot record (hourly): 1973 - 1989 Period of record (daily): 1973 -1989
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WMO NO. 41256: Muscat, Oman

STATION CLIMATIC SUMMARY
(Derived from hourly data) )

LAT: 23°35'N LON: 58°17E

Period of record (hourty): 1974 - 1990

Period of record (daily): 1974 -1990
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STATION CLIMATIC SUMMARY
{Derived from hourly data)
LON: 54°05'E

WMO NO. 41316: Salalah, Oman . LAT. 17°02'N

Period of record (hourly): 1973 - 1990 Period of record (daily): 1973 -1990
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Z PRESSURE ALTITUDE IN TENS OF FEET (I.E., 50 = 500 FEET).

T NAVY STATIONS REPORTFD HAJL AS SNOWFALL.

NWS STATIONS REPORTED WAIL AS SNOWFALL FOR THE PERIOD JULY 19u8-DECEMBER 1955,

THE PREDOMINANT SKY CONDITION, OR PRECIPITATION IN EXCLSS OF THE INDICATED AMGUNT,
VISIBILITY IS NOT CONSIDERED . MIST INCLUDED WHEN REPORTED.

ANNUAL TOTALS MAY DIFFER FROM THE SUM OF THE MONTHLY VALUES BECAUSE OF ROUNDING.
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